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oi^sl^ Hefl^ <#*>3^ Tfl^l- 31-tf:*Hr 43, 31^ 

^ rf^ig alBjl^ ^1 *H ti lH^# 31#*Hr 43, 31^3 s 4#H4 

aflojiq 7fl^4 ^^sj ^ 31^r# «1H*H 3# 6 <M>3- 3l^r«- ^3*Hr 43 

* i^-tb4. 
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^ <%^$2\ 7>«i tilH^: -T-3151- ^ch^ ^ {Method and apparatus for encoding video 
signal with variable bit rate} 

£ 1^: ^^-sfl^ VBR 

£. 3^ 5. 2£] S^-^-S] ^-^l^olcf. 

£ 4^ £ ccf# ^ <8#3 7}^ tilH^: 4^ H o v ^* 5.f£°)^- 

<5> & ^ 7l#^l 3°H, ^1 # 7>«l till! ^S5r H o V ^ 

<6> ^tiV^o.^. ^-<3^ °iSCHH ^*Hr ogas]^ cg^- JL^ofl u}-^ 

isj-^-fr -fi-*l*>^ «J^3r ^ -fr^l*>7l Jfl*fl «m 2^1 ^-S.*>4. MPEG-2 

TM5<*lMfe CBR(Constant Bit Rate)sq- VBR(Variable Bit Rate)* ^«r±L &t±. 
<7> CBR «<H4£t GOPCGroup Of Picture)^ S alH^-i: #*H3i>.5. 

jl^sl tilB^* tr^-. GOP^ wlH^l ^1€^ v^HH ^o]cf. tf-g- VBR 
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«<H£r ^^S. M-g- -g^Ml *r*r VBR «<^£r n^S) ^517> 3 

^ ^(Quantization Parameter :QP)3h8: 7}^*}# ^lt^. 4^1 VBR ^ 

_g_ GOP^S tilH^r°l ^^4. VBR y cM-£r -g-^H^S. ^ -sfl^ VBR (two-pass VBR) 4 
i VBR(one-pass VBR)S , VBR^r 1*>3- ^ <^ A^if CBRJL ^fJ> 

^ ^-#;£( complexity) -I- ^tr^r. M*fl 43K£(complexity)fe 4^ ^ 

14 ^tr^k 

<9> o} 7 H x[/]fe Pd*fl ^^S-, R[/]^ tilH^, QP avg [/]Sr ^ ^ QP 

u).Bl-vflr4. CBR1- ^#5L7\ ^Hfl^ °§^Mljr-i. A>-g-^ 2 

*>5. VBR* -r*StrCr. °) ^ ^ ^-^(complexity)^:* ^ i-pf^ Sefl°J 

ofl cfltr ^1^(QP)^°1 ^*fl^. °1 ^l^(QP)^ VBR^: ^*8*MI £ 

cf. ^ -sf|i VBR(two-pass VBR)tt 913.^)7} ^ 7fl7> ^giL^i-r ^ ^ °Jia^ ^*»*«°> 

^^-sfli VBR°1 7fl^r^l^ #t}. j£ l^r tifl^^^ r Y; Yokoyama and Y. Ooi, 'A scene- 
adaptive one-pass variable bit-rate video coding method for storage media, ' IEEE 
International Conference on Image Process ing(ICIP) , pp, 827-831, 1999j °1] ^"^fl 
^ VBR^ & ^olcf. c^-sfli VBR-cr -f-sflii VBR4 ^ <^ 0 V 41 ^tr 

^ ^r7> ^cf. ^-2})^ VBR^r 2\ ^-S-* °l-§-*fl A 1 

1- ^l#tr^-. 
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<io> £ 1^ #3^, *r#5L Tfl^dlO)^ ^S\S= <y=*ySj- 

GOP 4 ^-£21 sg^-g- ^^4. oH w>s o]^ GOPSl Jg5 4^-£X g0 p^i ^ Htr °1 

*1 GOP^l^ sl^ Hell^^l ^ ^ X avg e} QP ^1^(120)^ X avg 7> ^i^l 

^£<>| tfl^cHr 7>^o>2fl ^p>4 ^-g-^^-S. G0P2] <#7>5|- 7fl^(QP)« 

A^^^cf. ^ ; GOP^ QP^(QP g0 p)^ 22} £<>1 M-e}^ ^ 

<U> 2] 0V™ 

<12> <*l7H, R avg ^ ^ HlH^S. ^sfl^ °fl tfl* ^-S ti lH^r (target 

bit-rate)7> ^*fl*m, <2<^t}. 
<13> ^ Ai2# %^V^, X avg 7> X gop i^ ^o.^ 2.n<$4\ ^>^^^r(QP)fe «*H*>*1 

2} oj:^ ^I^(QP)^ a>*«:4. X avg 7> x gop a.cf afc <8*W*I 

-r(QP)^ w>S o]^ GOP^l <£*r3* 7^(QP)^ ^^§- ^>-§-W. 

<u> ^$wlH^2:^^-(130)^ QP 31^(120)41*1 31^ GOP^ ^^(QP)» aV-8-*H 

<15> QP#^(150)xr sg^tilB#2:^^-(130)^|>H ^*Rr QPgop^ ^^V^ 31^(QP)^ 

JHl40)4H ^€ ^ QP m i n # Hl^H T^(QP)!- ^ 

<16> £ I3f ^ ^-^-3fl^ VBR »<H1£- ^3 °-5L X avg S+ X gop # >id^#°-3.*l 

^o] s-S **Rr 34-7* ^ t^!W. cfl^Sl ^-^^ VBR fM 

£ J2-5. tije o-o. a^fe ftt^. 



20-6 



1020030011344 20 °3/ 7 /31 

<i7> a. g-igo] ol^jL^Hl-fe 71^^ 3*Mlfe ^-4^ VBR ^^HH ^-H «1B^ 7l^S 

o 0 t^^ T^l^l- =-5. wlHlH Safe * * 

<18> ^V7l^ 7l#^ SMI* «fl^*V7l £ *H 

<i9> ( a ) ^^s]fe Sefl^js] alHt4 ^>^|- «>%i!3. 31#*Hr 4 

<20> ( b ) ^-71 (a) 2|-*cHH ^a>^ wl3fl*H *M «1H^=* 31^*} 

<21> ( c ) 4>7l (b)^WH ^#5^ *H «>%^-S «^ 5. 

eflOjO, Oj:^ ?fl^Rr 

<22> (d) ^71 43 31^3 ^4 <#X\$t 7)}^r9\ 3^ o^^j. ^1^* til 

<23> ^"71^ 71^^ 3M|* *flm*l-7l ^*H, * ^ ^S-^t 

<24> <g^3fe ^ cfloiE^ Bflas 1-^- 3.*} 91 €$*Vfe s A >^l 'S^Hr 

<25> ^efloj tg- ^-^s]^ ^^rt tilH^4 h>%o.s. ^Vsl- 31^* ^^*>fe 
a)B ell °1 H 
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^^cf^A-i 4^ <#7}sj- ^l^ofl °<Ms)-sHr WsK^; 
<2?> ^-7] ^mh^H 3H^* ^°^>^m ^<#7l-sH^; 

<28> ^-71 3<£*V*Hr>cHH ^^>^ ^olEil- <*| olXV &&f>}^ ^A> 

<29> ^olA> ^A>ol ^^^1^ ^olA> 3_A\o) cflolEi-1- #^3- *i 

^ cflolEil- ol-g-^H -§-*! 0 J SAD* ^ *I3)3. ^ V *> 

<si> =an«a HiB^ °^v^ wj-^-o.^ 4^1- Tfl^v^ 74i 

<33> ^-71 ^#5L Tfl^ ^ *M Tfl^olH ^XYQ mfSLS* *M «1 

<34> ol5> 51^* %i-2:S.*H ^ a>^^r ^^Hlt ^^*>7lS. 

< 35 > i 2^r ^*fl * i±olfe- #^-£^14. 

<36> ^7^, ^^slfe G0P(Group of Picture) 1 ^ 3. ^^^4. 



20-8 



M ^ nAA 2003/7/31 
1020030011344 

dct^(220)^ ^ *a wa* «7i •a^sife ^ m 8 >g 

j§.^. ^fls DCTCDiscrete Cosine Transform)* ^^^4- 
<3 8> ^SHf-(Q:230)fe DCPH220)4H DCT€ <Stf *M3* <3*W«4. e^*WK250)fc 

<39> IDCPf(260)^ ^^^-(250)<HH 3<$*Wa ^ *H3* ^ DCT^r^f . 2L*ll°J "IIS- 

E|^-(FM:270)*r IDCT^-(260)^1^ <*DCm HH^S ^flS ^^4. 

<40> ME/MC^-(280)^ <^3^ ^*fl Hsfl°J3 cflo^^ S^j Hl5L^(270)°fl *|#* 

o]^ H5fl<a^l "fl3L3- ^^(MV)SV SADCsum of absolute 

difference)* =L ^(MV)5. -MS Jitf* t^W. 

<4i> VLCCVariable Length Coding) (240)*fc ME/MC^-(280)*ll *\ M€ **!<y^(MVH 

<42> tils eflolB 2^(280)^- VLC^-(240HH iH^^r HlH^ <3*>3|Jf.(230)4H <33 

^ Oj:^ Tfl^(QP)* «>^S ^ 2.*Q*\ *1<HQP)* °H 

^ o W ?fl^(QP)fe *fl^ £ 

<43> i 3^ 2^1 tilB ^^^-(280)^ ^£0]^. 

<44> £ 3 # *IW(310)fe VLC *(240HM «a33fe «1H^ <g*V*H?- 

(230)4H <9*r3r ti>^-o.S ^^^(W, I, P, B ^ 

7fl^4. rf*H^ ^ X Iavg ^ *ruL, P X Pavg ^ 
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<45> y]E^ 7^^(320)^ VLC (240)°1M wlH^S. «^K«fl*itH, I, p, 

B &*\)3_ *M ti]B^# Tfl^tt^. °^7HI ^*W*1 ^ *H y lB^ Rlrem_avg^ 

JL, p *j*HH 5g-g- ^ Rp re m_avg^ B ^5 «lJ=^* 

RBrenuavg^ ^ 

<46> ^ QP -£^(330)^ s\± 7H*r(QP min )» ^3^4. 

<47> QP ^^«-(340)^r 31^(310), 7fl#-*f(320), QP ^^^-(330) 

rf^rt jg^. 4^5L(X Iavg , X Pavg) Xgavg), A ^ *H ti l H^(Rl rem _avg 

. RPreauavg, RBrem_avg) - <9*W ^(QPmin)* 

<48> 51 4^r <4^r -S- 7>^ ^-3LS* «o V ^* ^-°l^r *#£^>1^. 

<49> *t*%4\ tS.^ H o Vt ^^ I. B, P^ E]-<ys.o| $7fl*>^ G0P°fl ^-§-^4. ^tb 

I,P SZ^ €v<fl*Kr ^-MS- ^-§-^^. ^^H^ GOP 

B-^^ ^ ^ ^^^s <9*>a* 7fl^(QP)# **J- &*\$r 4-§-4 

<50> 2:71 ^^^-4(410 MPEG-2^ TM5<>lH ff- 

^£ S7l 5L°*M 4 1 al^. ^, MPEG-2^ TM5°1| A i ^r«j- 

^ 33)- 



<51> 





bit rate 




= 160x fl5 




bit rate 


X Pavg 


= 60X fl5 




6/7 rate 


X Bavg 


= 42 * flS 
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<52> oJ 7 H bit.rate^ a]H/2:(bits/sec)^Sl ^S. *1H 31 °] H (target bit rate)# 

<53> *1€^°1H I-^^^l ^r(N_I_rem), ^(N_B_rem), P-^ ^^r(N_P_rem) 

Mr ^1^4(420 4^). « ^1*^ GOP H7l ^ P^*} 7> 7^7}- ^ 

^ #7l 31^ 7>^-*>^. 

<54> olojA^ ^eflojo] ^^^o]^, yJ- &{^% ^ wlS^# *r*m A$\ z>c>l z}- 

* tiHl^H ^^tr^r. *H wlH^m A ^^S. «1B1HH 

^M*l ^>-g-€ tilH^-8- &°H=r. « *1€^H I^N^l HXH^L, 

^^fl *1*1 7} 10«l*i) I-^H ^ €*ll I-^*H ^-S tilH^fl lOOOOwm^lJl, 

^ I-^^l- Jf Jr^y^ 1000tilH« AV-g-^t}-^, I-^^^ tim^CR^rem)^: 9000 

flB7r ^4. 4^1- ^1 z}- ti]H^<^l ^ G0P7> Al^ar>^ ^1 ^ ofl ^ t^o] 

Slfedl, <^m^ ^r^H 4*^ ^ 1 ^5^1 y Hl«H A 1 31^ *r 5^. 

<55> Z p *N I rem 

4] X b SN_J_ f m+X r ^*N_P_*m*X» n *NJl_rm <-~ '- J - S "" V 

<56> X^*N_B_rem 

X Javg *N_I_rem+X fav *N_P_rem+X Bav *N^B_rem 

<57> X favg *N^P_rem 

f - nm X bvg *N_I_rem+X Pavg *N_J>_rem+X Bav *N^B_rem 
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<5 8 > z^^. 4Sf zj- ^^if tJlB^Cremaining bit amount )£- 5^- 

^^^3. E.^Q # 335- ^lB^C aver age of remaining bit amount) -2. 3. i-M^ 4 1 

<59> D P /?„ 

^/_rg/» K P_rem _ *B_rem 

5] ^-"-^11^ "" g N^P_rem ' N^B_rem 
<60> wlB^S. *i*fl =^1*9^ ^r^r 7ll^(QP cur )-i: 

<ei> ^, ^^fl =iSH«goi i-^sh^, ^ Befl-y^i ^>s|- xi^(QP cur )fe 6SLS. $m 

<62> y 

QP - 



cur D 



<64> y 



<66> y 



<67> oH^, ^*fl EeH°j2] 3]^r(QP cur )^ n 13 ^ <£* r 3- 3l^r(QP m i n )« ti l 

^ ^^(QP)l- ^^^(450 4^). ^, «*fl Hefl<y^ oj:^ ^]^(QP cur )7l- 
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(QP min )S. ?3444 ^ Jfl^(QP)S 33*4(470 43). i£4 4*11 HeTJ4 ^ 

7fl^(QP cur )7> 4*>4 ^^(QP min )^^ ^4 ^ 3^4 4*>4 ^l^(QPcur)* ^ <* 

^ ^^(QP)S 3344(480 43). 430434 4 4«H1 44 44 4^*8= 314^ GOP 4 
^o] j-^*^ nflofln> ol^^H, 4*fl ^^7> G0P4 444 44^, ^ 3*4 P^*H4, 43. 
44 44 B~4 P-«]44 4-8-4 4^^ ^44 44 a lHt°il^ 44 44. 

^44, 44°fl 444 D ti ^313. 4 44 44 44 4B%= 31451 7Hf 44. 

ol^, 4A1 410 43-513. 4^44 4*11 *eH<$H14 *M84*r wlH^=* 4*1) =^^J4 
-9=44 3mQPcur)4 ^44 5}443 4*11 H4°J4 4#£» 3144:*, *H4 ^44 ^5 
4-8-44 *fl3.£ sg-g- 4451-1- *3444. 420 43414 ^4 = 444 1-4 

*)5$i>-4, 4€i°114 1-434 ^(N_I_rem)^r 14# 4^4tU, P-438-2.4, P~43 

4 ^(N_P_rem)# 4^471^1, B-^S^, B-^34 ^r(N_B_rem)* lW 

4^444. 444 430 4344 A fl3.£ H4SH 444 31 ^(QP)* 3344. 
» £ 4*3 4^4 44°lH 4344 &°-4, £ 44444 4^4°fl 44 4*1 

<>1 7>^4^r #^44. 

> 4 4^ ^^s. II* ^ 4^4|*H $*f44 H* ^ 5U^r ^ 

44^ 34 7>^44. S#44 £* 4 s flfe 7l444*r ^^-Ei Al^ofl 444 9^4 *r 

ol^ dlo)Ei7}- 444fe s.€- #44 71^-^4* 3L444. 3^f44 tl* ^ flfe 4444 
3} a\)3_±; ROM, RAM, CD-ROM, 47I *14H, 4^4^a, #3.44^3, #sfl4 nfls.4, 4*14 
4 7-144*1 ^4 Si-2-4, Hi 4 ^4 314-aHl-i- #4 43^* *4 4^)4 ^313 ^4 
s,- ^ 3L444. ^4 ^^47> 8}* ^ ^fe 7l44^m 4B4^S. 4^4 4^ 
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(b) #71 (a) 3f^cflAi ^a>^ ^^ig ^S.si\. w^l^H ^1 *M alH^-fr 3l#*> 

(c) #7l (b)*HHH ^ ti>%^.s. M 5. 

31^1- 31#*Rr 

(d) #71 4*<HH 31#£ ^^fl Hefl-ysi <y=*V3- ^ oj:^ ti i 
2] 

3] 

*fll^Ml <&o\*\, #7l (b) *H «1H^ 

I- tflsfl, 



X Pav *N_J_rem n 
X Iav *N^_rem+X Pav *N_J > _rem+X Bav *N_B_rem 



B- ^*H1 T^^fl , 
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R 



X Bav *N_B_rem 




X hvg *N^I_rem+X Pav *N_J > _rem+X Bav *N__B_rem 



P- &*\o\] cflsfl 



X P *U_J>_rem 




R 



F - nm X h *N_I_rem+Xto g *N^P_rem+X BlH *N_M_jrem 



3- ^5H, Xi avg ^ I ^HolJL, X Pavg ^ P ^ ^#5io]jL, 

X Bavg ^ B jg^. ^-^-£0]^, N_I_rem, N_B_rem, N_P_rem ^ 3i*fl *1€^*IM 1-^ 

^ ^, B-^^ ^, M^^o]^, (R I rem + R p _ rem + R B _rem)^ * HlH^* 



&°H,#7l (c)^^ <8*fl H2fl«a^ °^>^ 3l^r ^ 

5] 

^l^q- Hefl^ <#7>5)- ^1^1- j}^ Tjl^S ^.sRr ^ 

^ 7>^ wlH-l: *fl<H y o v ^. 
6] 

^ JfSLsj- SU^H, 



4] 
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^^cj-ofl^ o o t^ ^^ofl ^ <$x\n*\l= e $z}$r' £ r&; 

^o]aV =7A>o] ^^*=HH <*olA> 3*>*1 ^«r€ ^ ^|o]e|# *-R>*> 

c-ii o] e| # o]-g.^>^ -§-310] «aei^. sAD-i- ^^*>jl, zl -§-*}<y ^e-ds. -g-*]<y# 

7] 

31^-; 

20-17 



1020030011344 #3 2003/7/31 



20-18 



0 ■ 

1020030011344 



^ 2003/7/31 



[51 1] 



,110 



120 



-130 




QPgop 



[£. 2] 



^1 



220 



DCT¥ 



280 



ME/MC¥ 



^1 



140 



a|£ QP 



^1 



150 



QP 



QP 



QPr 



m!n 



280 



QP 



^1 



230 



^1 



240 



VL0I 



250 



260 



IDCT¥ 



5 



270 



20-19 



1020030011344 



#^ 2003/7/31 



[51 3] 



^310 




Xlovg i XpovgiXBovg 



R lram_ovg , Rprem_avg, RBrem_ovg 




^330 




QP 
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— 420 
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